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PHY-120
Density And Buoyancy

Materials:
Beaker
Trays
Sugar

Golf Balls
Aluminum, lead, Wood and Foam Blocks
Scale

Please work on the tray to keep your station clean

1. Fill a beaker with 500 ml hot water, then place a golf ball in the water.  What does the golf ball do?

2.  Add a lot sugar to the water.  Dissolve it by stirring it. What happens to the golf ball?

3.  Draw a diagram depicting the forces acting on the golf ball in both #1 and #2.  Include the buoyant force and 
the force of gravity. Why does the behavior of the golf ball change when sugar is added?

4.  Examine the foam, wood, aluminum, and lead blocks.  Intuitively, which is the most dense?  Which is the 
least dense?  Briefly describe density.  How does density relate to weight?  How does density relate to volume?

5.  We will now measure the density using a scale and a ruler.  First, using a scale, measure in kg the weight of  
the foam, wood, aluminum and lead blocks. The lead block is heavier than the aluminum block, and is a darker 
color. Then, using a ruler, measure the volume in cm3 of each cube.  Calculate the density of each block with 
units of kg/cm3.

Weight in Air (kg) Measured Volume (cm3) Density 

Foam

Wood

Aluminum

Lead
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6.  Immerse the aluminum and lead blocks one at a time into clean, sugar free water.  How much does the water 
level raise for each block?  Compare the volume of the water displaced to the measured volume in #5.  Knowing
that 1 ml = 1 cm3, are they similar?

Volume Water Rises(ml) Measured Volume (cm3) From #5

Aluminum

Lead

7.  Water has a density of .001 kg/ml.  Calculate the weight of the water displaced in #6.

Volume Water Rises(ml) Weight of Water Displaced (kg)

Aluminum

Lead

8.  Measure the weight of the aluminum and lead block while they are submersed in water.  They scale should 
show a lighter weight than earlier because the water is pushing up on the blocks.  This is called the “buoyant 
force.”  Calculate the buoyant force for each block.  Compare the buoyant forces.  Are the buoyant forces 
similar?  How does the weight of water displaced compare with the buoyant force?

Weight in Air (kg) Weight in Water (kg) Buoyant Force (kg) Weight of Water Displaced (kg)

Al

Lead

9.  Consider the relationship between volume, mass, and density.  For example, if the aluminum block and the 
lead block had the same weight, which would have a larger volume?  Which would displace more water?

10.  How does volume impact the buoyant force?  How does density impact the buoyant force? 

11.  Predict what will happen when the wood and foam blocks are placed in the water.  How much water will be 
displaced?  What will the buoyant force be?

12.  Now place, one at a time, the wood and foam blocks in the water.  How much water is displaced?  What 
weight is shown on the scale? Explain your observation.



Class4.doc Fall 2015

Questions:

1. Buoyancy arises from the fact that

  a) Fluid pressure increases with depth and from the fact that the increased pressure is exerted in all directions 
  b) Fluid pressure decreases with depth and from the fact that the increased pressure is exerted in all directions

2. The buoyant force on a submerged object is

a) equal to the weight of the object
b) equal to the weight of the fluid displaced
c) larger than the weight of the fluid displaced
d) smaller than the weight of the object

3. The buoyant force on a submerged object is 

a) always upward
b) always downward
c) upwards when the material is denser than the fluid
d) downwards when the material is less dense than the fluid

4. The picture shows three materials of identical volume are held under water by a strong rod. Rank the buoyant 
forces in decreasing magnitude.

5. What weighs more, a 1 kg of lead, or 1 kg of aluminum?  Which has a larger volume? If both are underwater, 
which displaces more water?  Which has a larger buoyant force?

6.  What weighs more, a cubic meter of lead, or a cubic meter of aluminum?  Which has a larger volume? If both
are underwater, which displaces more water? Which has a larger buoyant force?

7. A cube of a material weighs 1 kg and is twice as dense as water. Compared to 1 kg of water, the volume of 
the cube is

a) Twice (2) that of 1 kg water
b) Half (½) that of 1 kg water
c) The same as 1 kg water
d) 1.5 that of 1 kg water

8. A cube of a material that weighs 1 kg and is twice as dense as water is placed underwater. The magnitude of 
the buoyant force is

a) 1 kg
b) 2 kg
c) 0.5 kg
d) 1.5 kg



Class4.doc Fall 2015

9. A cube of a material that weighs l kg and is half as dense as water is held underwater. The magnitude of the 
buoyant force is

a) l kg
b) 2 kg
c) 0.5 kg
d) 1.5 kg

10. A cube of a material that weighs l kg and is twice as dense as water is placed underwater. If a scale is placed 
underwater at the bottom of the container, what is the weight it will indicate?

a) 1 kg
b) 2 kg
c) 0.5 kg
d) 1.5 kg

11. A piece of some material weighs l kg (when weighed out of the water!) When weighed with an underwater 
scale its weight is 0.5 kg. The buoyant force is

a) l kg
b) 1.5kg
c) 0.5 kg
d) 2.5 kg

12. A piece of some material weighs l kg (when weighted outside the water!) When weighed with an underwater
scale its weight is 0.5 kg. The density of the material is

a) two times bigger than water
b) half the density of water
c) equal to the density of water
d) two thirds the density of water
e) 1.5 times the density of water

13. A material with a density ½ the density of water is placed in a container with water.
Which picture is correct?

                                     a)                      b)                      c)                    d)

14. A block of wood cube measures 10 cm on each side, and floats in
 water with 1 cm extending about the water level. If you shave off 5 cm from the block, how many cm of wood 
would extend above the water level?

15. The buoyant force on a submerged object is

a) equal to the weight of the object
b) equal to the weight of the fluid displaced
c) larger than the weight of the fluid displaced
d) smaller than the weight of the object


